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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element having an excellent emission 
efficiency, a long service life, and excellent durability. 
SOLUTION: The organic electroluminescent element has at 
least one layer sandwiched between a pair of electrodes, the 
layer containing at least one kind of compound represented 
by general formula (1): In the formula, Ar1 to Ar6 each 
independently represent a substituted or unsubstituted aryl 
group; and Ar1 and Ar2, Ar3 and Ar4, and Ar5 and Ar6 may 
form nitrogen-containing heterocyclic rings, together with 
nitrogen atoms bonded thereto. 
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rt-^yf/l'7x-;i-I, 4 - n - ^> /l 7.x X/l 
S v 4- (2' -X^/L-7'>/U> 7X--JW,?. -1 ii 
^7f/l/7 x-/Li, 4 - n - * 9 *-/W7 x X/U Mi . I 

- (2' -X^/I/^^U) 7x-/«, A Ic-rL + 
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-/-/U 7 xX/L-^ 2 - 7/M~0- 5 -^f/l/7x-/l^ 
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7.T.-/P2L 2-^f/^5-7/^07xX/H, 3 
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1 ^nn7;ti/U, 2 -;nn-4 .■ 
/l7x::/lJt, 2-.Xh^y-4-7WQ7x^ 
JA. 2 7^D-4-.Xl^y7x-;l'i, 2 - 77P 
+ n 4 Xh^y7x-/H, 2 -7/k*n- 6 40 
7i-/H, 3-7Wn-4-xbafy7x- 
3 ^nn-4-.X}^y7xX/L^ 2--X V 
*y--5-;nn7x-/H, - 3 h^y-6-^o 
n7.vrjhS ( 5-^oo-2, 4-y7 I^y7x- 

[00 1 b] 4-7iX;L7xX/H, 3-7x-/l^7 
y.'-flJil 2-7xZ/l7x-/H, 4- (4* 
/L7.T.--/L) 7xX/H, 4 - (3' -^f;b7xX 
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4- (4' -tert-7>/P7xX/U) 7x-/H, 
4- (4' ~n-^y/!/7xX/l/) 7x-iH, A- 
(4' -n-^;H7xZ;l0 7x^, 4- 
(4' - n -KxS/;P7xX/U) 7x^/1/1, 3 - 
(4' -^H7xX/H 7x-/H, 2- (4' 

f;i/7x-;H 7x-;H, 2- (4' -xf/i,7x- 

;P) 7xXjl^ 4- (4' -^F^y7x^) 7x 
x/PS s 4- (3' -^h*y7xx;H 7x^;H, 
4 - (4' -X)^y7xX/H 7xX/H; 4 - 
(4' -n-7>^ry7xX/H 7xX/l/S, 4- 
(4' -n-^y^y7x-/H 7x-/H. 4 
- (4' -n-t^f/my7x-;K 7x-/H, 
4 - (4' ~n-fy/^ :5 ry7xX./H 7x~/W3S. 

3- (4' -^l^y7xX;H 7xX;H, 2 - 
(4' -^b^y7x-;l/) 7xX/Ug N 2- (2' - 

^f^y7xX|l/) 7x-;l/S, 4- (4' -7/M"0 
7xX/H 7xx;H, 4- ( 4 ' -?nn7x-iH 
7xx;H, 4- (3* -7WD7xx;H 7x-iP 
4- (2' -7WD7xX;M 7xX/H, 2- 
(4' -7/l/t07xX;l/) 7xX;l^S > 3 -^f-yp- 

4- 7xX;l,7xX;H, 4-^f^-3-7xX^7 
x~7P3£. 4-^f/l/-2-7xXyl/7xX/H, 5 - 
> 2 - 7 x 7 x — )Vm . 6 - 3-7 
iX/l/7xX/lf, 2-Xf;l/~4-7xi^7x^ 

4 -xfvU- 2 - 7xX^7xX/H. 2-^h^r 
y-4-7x-/l^7x-/l/S, 3 i^y~4-7x 
x;^7xX/Pi s 4-^h d ry-2-7x-/l'7xX;l/ 

4 - 7;^d - 2 - 7 x -;l^7 x 3-7/u 
^□-4-7xX/^7xX;l/£ 3 - 7/U;tn - 2 - 7 
x X/l,7xX/H, 5-7/WD-2-7xX;i/7xX 
/l-m, 2, 4-y7xX/|/7x-/«, 2-7x-/k 
4 - (4' -^fil/7xX/!/) 7xX;H, 3, 4-^ 
7xX/L^7xXiH, 3 , 5-y7xX^7xX;li, 
[00 17] 1~^7^-/US. 2-^7^;U*. 2-^ 

4-x.^j\s- l—f-y^jl-m. 4-n-7"^;U-J-t- 
7f7US. 4-n-s\*i/;is- i--f-y^)um. 4-n 
-xi//u- l -^7f-/i^ 5-^f-;u-l -^7f-;u 

1- *?-/u-2— *-7?-/i/a. 6-^;P-2-i- 
7^;U^. 6-x^;U-2— f 7f-;PS. 6-n-7> 
;P-2-^7f-;u*. 6-n-^^^;P-2~^7f-;p 

2- ^Y^^-l-^y^^m. 4-*h*i'-l 
-T7^/U^. 4-n-7'>^ri/- 1 -^7^1, 5 
-Xf^y-l-t7f/H, 6-^ h^S/-2-*f7 

6 -Xb^-2-^7^/1^ 6-n-7> 
3-^-2-^7^/1^ 6~n-^://M-^-2- 
-f-y^^m. 7~X h^ri/- 2-7-7f~;US. 7-n- 
7>^rix-2-^7f-;PS. 4-7x-;U- l.-f7f 
/US. 6-7xX/l/-2-t7f/H, 4-7/M"D- 
1— f7^/P*. 2-7/U^-o- 1 -^-7^/PS. 4- 
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?*DD- 1 -1-7^)l>M. 4->DO-2-t7f^ 
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- y7 00-2-t7f/H, 
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-TXh'J/!^ 6-^f-7U-2-T>'hU^S. 6- 
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-TyhU/i^ 6-7x-/H2-ryb , J;^ i io 

0- 7x^-9-T>'h'J/H, 10 - (4' -^f 
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;l'-9-7xfyhU;^ 8-^f/H9-7xfy 
hU/L^ 2-^f^-9-7xtyh , J/Pi. 2-x 
f;l/-9-7xtyb'J/US, 3-^f/H9-7xt 20 
> h U /Ug. 3 - n -7>A-- 9-7xtyh »J 
6-^f^-9-7xtyb'J;^ 10-^^-9 
-7xfyh»J;H, 2, 3-y7f;^-9-7xty 
bVivm. 3, 6-^f/P-9-7xfyh l J;H, 

1- ^h^y-9-7xtyh'J;^ 
9-7xfyh'J;H, 3-J^h^r>'-9-7xtyh 
U/WI, 10-^h^y-9-7xtyhU;H, 3- 
^b^y-7-^f/l/»'9-7xfyHJ;^ 3-7 
x x;U — l-7xfyh U^U-S. 6-7x^-1-7 
xtybU/l-S, 2- (4* -^f/l/7i^) -9- 30 

7xfyh'J;H, 3-7x^-9-7xfyh 
S„ l-7DD-9-7xtyh , J/H, 3-7;M~n 
-9-7xtyf 'J/US. 9-7xtyh 

vjvm, 

[00 2.0] 2-7/V^U^/Vm. 9~*^)V- 2-7 
/M-l'-A'S. 9-xf/l/-2-7;Wl^^S, 9 - 
A yTotr/u- 2 -7;M-ux/i^ 9 -n-^9^)V 

-2-7)V*\s-)Vm. 9, 9-'J*^)V-2-7}V* 
U-)l>m. 9, 9-yXf;l/-2-7/U^l/^i, 
9, 9 -y-n-rDt>- 2 - 9, 40 

9-^-n-7^;U-2-7;U^U-;US. 9, 9-5/ 

- n 2-7/ktUX/l^ 7 

9, 9 -i>*^}V-2-7)V*V—)Vm, 7-tert-7' 

9, 9-^^^;u-2-7;i/^-i/x;ua, 9-7 
x x;^- 2-7;M-ux;ug % 7-7x^-9, 9-' 
^^;u-2-7v^i/-;u-S. 7 - (4' -^./l-7 
X x/U) - 9, 9-is*^)V-2-7JV^ls-)Vm. 7 
-(4' - tert- 7*^/^7 xX/U) -9 , 9-is*^)V 
-2-7/M-UX/t^ 7-xh^ri/-9. 
/1—2-7/M-L/X/U^ 7 -?nu- 9 , 9-x^^ 50 
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y^-T/ U ^-a. 2 y>ry g a ■)& . 2 ^> 
y -r $ ^y u /i*^ >r £ #»f s > //-c & # . c u . r, 

(cRg.jg $ ft h t <7)T1i^r v > , 

[00 22 ] — jR5$ ( 1 ) T?<Zi\Mti$mr-t* *Z . 

r e tt&fr LTV S^JS^t #fcfcB#*#iR r JIM 
LTtvCfc »4 L<(i, — N A r 1 A r,. ■ NA 

rsAi^fciV-NA r&Areil jfi»£fc«*iKJfttf> 

x;W-^H, 254^li»ft4fcJi*iei«^ N 
-7x/f7yx>f;HS:MLTt^{; J: < . iff 4 L 
<*i. *i«L.fcL<«* BBtLt. H*tf. 'xn 

KTJWBI 4 *rte#Sj&* iiT t J: ^ - N - 1) tv ' < 
V'VJfVm. -N-7x/^y-^«, AiVriti 
N-7x7f7yM;Ht*0, J:9*F4L<ti, * 

^ St«Sfcl-4^>T/^/WS. ^Stl.-4^.)T/t :/ 
*4VMi«»«6 — 1 OCDTV—'V&X'Wifo 
h h ^ ^ii^ffift 5 tlX ^Tti^-N-//^'N 7" »J •< /I 

- n -*;i/Ayij /n. *atai^- n - 7 x /-A"- 1> 

x>f jvm . ^> v *U*iUJW) - N - 7 x ./ -7- r i a 

[0 0 2 3 ] -NAnAr2, -NAnAnfc^ 
N A r & A r e t4*H#«3RIRS:?Bflt L T i i ,t < . ! I- 
fti^J^LTii:. Witf. -N-///WWJ < /1->A. 2 
^f-;u-N -^;u/s'y* g^f/us. 3-X&1V - n yy/i 

^NyU-f /U*. 4-^^/1-N-^/WnViJ X 

- n - 7"f-/U— N - 7> /U-/ -<y U /IS . 3 - n > 

N-*;W\yj>f 3-n-^y^/i--N // 

/WSVJ^/l-'S. 3- n~-7->'/l—N-^/ty<v'»; i fl 
3, 6 — is* 3riV—\$ — ii /t ^ vy* 'J /I' AS , 2 X 
h^i/-N-*/WNy'".J^/tS. 3->l-3f>-N i) 
)VJ<Y V A )VM. /l-/ nV 'J -f fl 

S , 3-^fy7Wy-N-^ ;W <y 'J < /U^ . 3 
n - 7" h is - N - # /U' ij >f ; vi& . 3 n ^* 7 -J- 
/^^v—N-^7/U/<y 'J-f ;U3K, 3--H -r>/l+-V 
y-N-A/l/^YU /^S, 3-7x--/l' N -/nl>\ 



(6 ) 

9 

> v/" i J f /t J£ : .3 ( 4 * - tert - 7>;l;7 x — )V ) - 

n /) n > < v/ " 'J < ti 3£ , 3-;od-n- # /i-y <V U 4 

/L- . N 7 x J * "f^S. -N-7x;f7 

-f /I «L 2 - A H-N-7x y-f*r 

[d()2 •!.] *«HJ]CfR4-*W: ( 1 ) :T*Sil&<fc* 

n 10 

1 . 2 , 3 . 4 - h 'J X [ 4 ' — ( N , N-y7x« 
/I 7" 5 / ) 7 x —AO - 5 - 7 x — 7Pf-5f 7 x V 

2. 2, 3. 4 -MIX C4' N-7x^-N 

"-.^H'7x-;H ray) 7x- A-0 -5- 
v £ ::h^7i >- 

3. 2. 3. 4-MX(4' -[ N-7x-;U-N 
( 3" -^H'7x-/H T^S) 7x^]-5- 

7v::/W7x>" . 20 
1 . 2. 3. 4 -MIX C4* -[ N-7x-^-N 

(4" -xf/L7x^/H ray) 7x-;iO -5- 

V.v.-Jl-h-^x/ 

S. 2. 3. 4- h'jX C4' -[ N-7x-^-N 
( 4 " Lert.- 7"'^ 7 x =LJl?) T $ 7] 7x~/lO 
5 7.r.a4*7x> 

(>. 2, -3. 4 -MIX C4' -[ N- (3"--** 

/L — N — (4'"-^f/l7xZ/H 75/}' 

V x -"-/l 'J - 5 - 7 x x y 

7; 2. 3. 4-MJX C4* -[ N- (2" -^f 30 
/I7x::/H — N — (4"''-y;n^^7x-/H 

T:;/) 7x-/l) - 5-7x- 7^7x7 
S . 2 . 3 . 4 - h 'J 7. L 4 ' - [ N , N - is ( 4 " 
AH7xZ/H ray) 7 x— ;lj -5-7x— ;u 

7 x> 

V). 2, 3. 4-h'jX C4' — [ N , N-^* (3" 

a 7 .t. )i ) r a y ] 7 x ] - 5 - 7 x 

-J- ^ 7 X > 

IO. 2 . 3 , 4 ~ h U X C 4 ' - ( N, N - £x 
(-1" xM 7xi/L ) 7$7) 7X-./1-] - 5-7 40 
x:~/H-^7x>' 

[00 25] 1 1 . 2, 3. 4-MJX C4' -( 
N . N~> <4" -tert- 7>/l' 7 x~;U) T^y) 7 
v ;i;L j - 5 - 7 x — ^-^M" 7 x >' 

12. 2. 3. 4 -Mix C4' -( N~7 x~/U- 
N (2" . 4" -^f/l7i-/H T^y] 7x1 
/t . - n-7iZ/W7x>' 

13. 2 . 3 . 4 - h »J 7. C 4 ' - [ N - 7 x -/U- 

N (3" . 4" -^f/l7x-/l') T^y) 7x- . 
/I- 5- •7x-"/W7x/' 50 



#682 0 0 3-1 51778- 
1 0 

14. 2, 3, 4->U7(4' — [ N , N-> ; 
(3" , 5" -y^Wx-/LO ray) 7x-/k) 

- 5 - 7 x — ;P^-^7 x > 

15. 2 , 3 — h'X C 4 ' — ( N , N-> ; 7x-;UT 
5 7 ) 7 x ~/lO - 4 - C 4 " -( N ' , N ' -is 
(3" ' -y-?7U7x-;U) T ^ 7 ] 7x - 5 - 

7xaf^7xy 

16. 2 , 3 - h'X C 4 ' - ( N , N - is ( 3 " ' - 
yf-/l'7x-/W 7$7)7xX/W - 4- C4" -[ 

N' , N' (4" M -y^;u-7x-;u) 7^7] 7 
x— /iO - 5-7x~/W7xV 

17. 2, 3 - h'X C 4 ' -( N-7x-yU-N- 

(4- ' -^f/i7x^;H ray] 7x-iH -4- 

[4." -( N' , N' - x ( 3 " " -^f;^7x-/W 
T^y] 7x^)-5-7xX/^7xy 

18. 2,4- tfX C 4 ' - [ N-7x— yl^-N- 

(3" ' -^fii/7x-;H ray) 7x-;U0 -3- 

C4" - ( N ' , N' -y7x-il/7$7) 7x~;U) 
-5-7x^f*7xy 

19. 2, [4' -( N-7x-;l/-N- 

(3" ' -xf;i/7x-;H 7:7) 7x~;l0 -3- 
C4" -[ N' -7x-;hn' - (4" " -y^;U7 
x~/io ray )7x-/H - 5 - 7x^;W7xy 

20. 3, 4-tfX [4* - (N, N-y7x-;l/7 
^7) 7x-W -2- C4" -[ NT -7x-ik 

N ' — ( 3 " ' -^f;l/7x-;l/) ray) 7x^iH 

- 5 - 7 x -/L'f^7x y 

[00 26] 2 1. 3, 4-t'7(4' — ( N , N- 
y (4" ' ~^f^7x-/n 7a/)7x-/H -2 

- C4" - ( N , N-y'7x-;I/757) 7x-W - 
5-7x-iW7x7 

22. 2 - C 4 ' - ( N , N-y'7x-^7S7) 7 
x^/LO -3- C4" -[ N-7x-/P-N- (4" " 

-iW7xi;n ray) 7x-;b) -4- C4 n * 

-( N ' -7x-/U-N' - (3" " ' -y^;U7xr. 

)V) ray) 7x^] -5-7x-W7xy 

23. 2, 3, 4-h'J7s(4' -( N- 7x-/h 

n — (4" -y h^y7x^n ray) 7x^) - 

5-7xX;t'f^7x> 

24. 2 . 3 , 4- h »J7. (4 1 -[ N-7x-/U- 

n — (3" -y b^y7x-;n ray) 7x-W - 

5-7x^/^7x7 

2 5. 2 , 3, 4- MIX C4 ' -( N-7x^;U- 
N — (4" -n-7 , >^y7xX/H ray) 7 x- 
;u] - 5-7x^71/^^-7 -y 
26. 2, 3, 4-h , j7sC4' -( N— (3" 
f;l/7x-/l/) — N- (4" ' - n-^S/;U^-^ri/7 

x— ;U) ray) 7x~;u) - 5-7x-;W7xy 
2 7.. : 2. 3, 4 -MIX C4" -[ N- (3" 
>^y7x^/H — N — (4" ' -^^y7x-W 



(7) 

11 

7 57) 7iZ/l/)-5-7i-/W7xy 
2 8, 2, 3, 4-HJ-XC4' — [ N , N - i7 
( 4" -Xh^y7x^) 7^y) 7x-ik) ~5~ 
7 xl/W7i>' 

2 9. 2 , 3 , 4 - M> * C 4 ' » [ N . N — is 

( 3" -^h^y7i-/H 7 5 7] 7x-./P)-5- 
7x-/W7x> 

30. 2, 3, 4-MJ*C4' -[ N-7x^- 
N- (3" , 4" -^'7 h^y7x^iH 73 7) 7x 
l/M - 5-7x-^7xy 10 
[O0 2 7] 3 1. 2, 3, 4-h'JX(4' -( 
N, U-is (3" -pCf-;i^-5" -^h^>-7xi/U) 
75/) 7x-^) -5-7x-W7xy 

3 2.. 2, 3-t'X(4' -( N, N-y (3" ' - 
^f^7x^) r^7)7x^) -4- C 4 " - [ 
N" , N' (4" " -7 h^y7x-/H 7 5 7) 
7.X-/10 - 5-7x-/W7xy 

33. 2, 4-t^C4 > -t N-7x^-N- 
(3" ' -ih^y7x^) 757) 7x-/« -3 

- C4" -[ N ' -7xZ/l/-N' - (3" " 20 
7x-/U) 75 7 )7x^/P] -5~7x-/W7x 

34. 3,4 — tf-X C 4 ' — ( N , N-y'7x^7 
= y ) 7jc-AO - 2 - C 4 '* - [ N ' -7x^- 

N ' - (3" ' -X^/Ix- 5 " * -^hJry7x-/W 
75 7) 7x-/H - 5-7x-/W7xy 

35. 2, 3., 4-hUX C4' -[ N-7x-^- 
N— (4" -7W07x-/H 75V) 7xZ;« - 
5-7x^W7xy 

36. 2, 3, 4-MJ*C4' -[ N , N-ix 30 
(3" -7WD7x-/H 75y) 7x-;P) -5- 

7x^f*7x> 

37. 2, 3. 4-M>* C4' -[ N, N-^ 

(3" -7;M-n-2" -/f^7x^) 75 y] y 

38. 2, 3 — fcf-X C 4 ' — ( N , N-y"7x^7 
^y) 7x^) -4- C4" -[ N ' »7x-ib- 

N ' - (3" ' -7/^D7x^) 757) 7x1 

;i0 - 5-7x^;W7xy 

3 9. 2 , 4 - fc" * C 4 ' - ( N , N - is ( 4 " ' - 40 
y h^y7x-/H 7=7) 7x-iH -3- C4" - 
( N ' , N* -5/' ( 3" " -7/^n7x-^) 7$ 
y) 7x-il/) -5-7x-/W7xy 
40. 2, C4' -( N-7x-/l-N- 

(4" ' ->f/l/7x-/W 75y) 7x-W - 3- 
C4" -( N ' -7xi ;u-N' - (3" " -70D7 
x-AO 75y) 7x^) - 5 - 7 x ^W7x > 
[0028)41. 3, 4-t'X (4' - (N, N - 
y'7xZ^757) 7x-;l/] -2- C4" — [" N * - 
7x-;b-N' - (4" ' -7/^D7x^) 75 50 



#BH 2 0 0 3 ■ 1 S 1 7 7 N 
■ 12 

y) 7x-;iO-5-7x-^7x> 

4 2. 2,3, 4-h'J.XC 4 ' ■• [ N 7 x ::/L 
N — (4" -7x-/L-7x-il) 7:7) 7x1/1 i 

4 3. 2 . 3 , 4 - h »Jy f 4 ' --[ N .. N >" 
(4" -7xU7x-iL-) ray) 7x::/L i r > 
7x-.W7x>' 

4 4. 2.4— bf* C 4 ' - [ N , N - > (•}" ' 
^f^7x-;l : ) 7iy)7x7Jkl - 3 - M " 
(N' -7X-/1-N' - (4" " -7J.-UV.T." 

/u) 75y)yx-/io -5-7x.-/W:;.v.> 

4 5. 3 . 4 - try, C 4 - - [ -N . N > C 3 " ' 
7xZ^7x-;H 7 ay) 7x-/H • 2 I 4" 
(N* , N' -y7x-ilT$y ) 7x::/l J 5 7 
x^ft7x>' 

4 6. 2 , 3 . 4 - h V X C 4 ' - [ N-7x i/l 
N- (1" -f7f;HTSy] 7x-ikl -5 v.t. 

-W7x> 

4 7. 2 . 3 , 4 - h U y C 4 ' - [ N - 7 x --.'1 
N — (2" --f7f*;U) 75 y) 7x^1 --5 v.r. 

-W7xy 

4 8. 2 , 3 , 4 — h U y C 4 ' - 1 N . N - : J 
(1" -±7+lV) 7 3 7)7x1/10 -5-7X-U 

W7xy 

4 9. 2 . 3 - t"y [ 4 ' - ( N - y x i/l- N 

(i" ' --ry^)U) 7 ay] 7x.-jlo - 4 i-i; 

- (N' , N' -y7x-^7$7) 7x-/kJ 5 

7x-;i^7xy 

5 0. 3 . 4-ty (4' - [ N , N - > ( 1 " ' 
±7+)V) 7 ay) 7zl/l/) -2- C4" - (NT . 
N ' -y7x-/L7^y ) 7x-/kJ-5-7x::.'[f 
^7x> 

[0 0 29 ] 51. 3. 4-t'7. C4' -( N . N- 

( 2 " ' -t7fiH 7^7) 7x^)-2- 
C4" - (N' , N' -y7x-/l-7a/) 7 xi'l J 

- 5-7x^f+7xy 

5 2. 2 , 3 . 4-h'j7s (4' - ( N - 7 x i'l- 
N- (9" -T>hV/U) 7a ./) 7il/H 5 7 
x^f^7x>' 

5 3. 3 , 4 - try C 4 ' - C N - ( 3 " ' X -HI 
7x-/H -N- (9" " ?'37) 7x 

i/UD — 2 — C4" — (N' . N ' -y7x::/ir^ 
y ) 7x-;LO -5-7x-;W7x> 

5 4. 2 . 3 , 4 - h >J 7. C 4 ' - ( N - V x i.'l 
N- (9" -7xty}>'J/H 7 37) 7x-/H :: > 
-7x-/l'ft7x7 

5 5. 3 . 4-ty (4' - [ N , N — is ( 0 " ' 
7xfyMJ^)7S7) 7x1/10 -2~ • 
( N ' , N ' -y'7x^7i7) 7x-"4') 5 7 
x^f*7x>' 



(S) 

1 3 

Sc. 3,4- tf X t 4 ' - [ N - ( 4 " ' 

7 v -i ;l ) N - • ( 9 " " - y x + y h o a- ) r^y] 

Jy.:~il 1 2- C4" — ( N 1 . N ' ->7x-/lT 

S 7 . 2.3, 4 - h U 7s C 4 ' - [ N - 7 x — )V- 
\i ( <) . y " ' - >\X - 2 " - 7 li ft \s— )V ) T 
?- j ] 7 x .-/I - 5 - 7 x — /l'^ 7 x > 
"s. =5. 4-f'7,(4' -[ N , N-> : (9"\ 
<)" ■ > .X -7-/L - 2 ' ' L ' - 7/M"U — T $ 7] 7x 
;:/L J 2 - C 4 " - <N' , N* -> ; 7x— /UT £ 10 
y ) 7 x j -5-7 x— /U'^-i - 7 x y 
=; g . 3 . 4 - b".X C 4 ' - ( N - 7x-/k N - 
(<)"'. 9" ' -zsX*)l>-2 t% ' -?)VJrV~)V) 
T5./] 7:c--/l) -2 - C4" — [N ' -7x-il/- 

n ' ( i. " " -^7^io rsy] 7x-;i0 -5- 

v :-H +t7 x >' 

(,(). 2, 3. 4 -Ml-* C4' -[ N-7x-/^ 
N (2" -<>"V"fT/U/l-) T$S) 7x~;l0 - 
■=> 7 .flH-.'^! > 

[00 30] 61. 2. 3, 4 — h U X C 4 ' — [ N 20 

:;.r.a-N- (2" -fx-/H7^y) 7x^ 
;L ".j - 5 - 7 x ~)l ^3r 7 x > 

l,v. 3. 4-h'X (4' - IN, N-y7x-^7 
5 /) :;.r.."40 -2 - C4" -( N' -7x^- 
N ' (4" ' -WisiV) 757)7x^5 -5- 
7 v /L-^^-7 x > 

1,3. 2, 3. 4 -MIX C4' -(N-7x7W 

7x-/lO -5-7i«W7xy 
c'-l . 2 , 3 , 4 - Ml X C 4 ' - ( N -*/l/AYiJ 
< /t )' 7 x -;10 - 5 - 7 x — ;l^^7 x > 30 
OS. 2, 3-t'X (4' - (N-7x/f7y-^ 
/I) 7>.:z.;L0 -4 - C4" -( N ' -7x^-N' 
" - ( 1" ' -t7-1-;U) T$7) 7x-;U0 "5-7x 
;iyL-;-^7x> 

f, (,. 3. 4-t'X[4' - (N. N-y7x-/l^7 
*'/) 7xZ/tO -2 - C4" - ( N ' -#;uAy*iM 
/I.) Vx-U) -5-7x-W7xy 
c7. 3. 4-t'XC4' - C N — 7 x — /L — N — 
( 1" * --yy-f-fl) T £ 7 J 7x~./l0 -2 - C4" 
( N ' -#/l7<7*».M/l-) 7x-/l ; J - 5-7x-^ 40 

imS, 3. 4 -^(4' ~ (N-tjJl-J^/m )V) 
7y.::/t j -2 - C4" -( N* -7x— /U-N' - 
(V ' X-H-7x-/l') 7i-^'7$y) 7x — 
/l 5 7 v - ;pht7xy 

[oo3i] *&mzi%z>-f8&i < i ) -ra$ix-Mb£ 

tvh^, Mitf , -HK:£ ( 2) T*3ii4-fl:-&*fc. 
■«A ( 3 ) - — «rt ( S ) t*3*i*fl:«tt*. flWfc 



HJ 2 0 0 3 - 1 5 1 7 7 8 
1 4 

[0032] 
[-ffc4] 




(2) 



Ar,-X, (3) 

Ar 2 -X 2 W 

Arj-Xs (5) 

Ar 4 -X4 (6) 

Ar 5 -Xs (7) 

Ar B X B (8) 

C_bxt*. Xi— Xeti^NO^VlK-^SraU. An -Are 

fi— ( 1 ) hi*] t^Sr^O 
[0 033 ] «iif . HR* ( 9 ) 
. -** (10) «5« (12) 

$Hb£* («itr, &mm, «ffc*H) o^st 

[0034] 
[<t 5] 



(9) 

1 5 




10 



20 



Chat*. Xv—Xs Wwyymtt&l,. An-Ar 

e fi-flSst; ( l ) t n ) 
[0035] — flSs^ (13) f^ilS 
-ft^i:, HR* (10) T^Sns-ft-^lSrs «Mfc£ 
ft (fflitf, tttUH) <WSTt£l5 O/P"? 

>&M) Z-ttilk. -hattmjiL. -M(14) 
T*Sia?.^ft t Ltz'&. —ffijH ( 5 ) — ®3£ 

(8) -c^siis-fi;***:, mfc-zm (mz.i£. &m so 

[00363 
[■flS6]- 




(13) 

40 



(14) 



&B32 0 0 3 I 5 l 7 7.x 
• 16 

•Mb£*k, H&iS (10) T«S<i*fl:i>ft. fc-tf/ 
HR5t (11) T*S*iS-ft^ftSr. 8-Htftft <I*U 
tf. &m®, ®fkffl) WflPffiTTRJC (^^v>{vilD) 

Z-il-Smt Lfcfifc. — «* ( 7 ) TS3*L*fl:M<!. «'i 
il/HR* (S) T-*$ftSf!:^^^. WOfLftft (Mi 

[003S] 




~Ar*fct— ( 1 ) fclaJtm***-*- 3 
[0039] $ fetC-. Wx{f . — «SC (17) "Cgitfil 

hft-smt . hrsS (io) ra^ix-Mi:-^. 

-HRs* (12) T^il-Mt^-ftS:, IMb&lfe (f»U 

if, &mm. mtm) w^tt-sie c/zl-o^d) 

S-ttTt^L ^hn«£;t7uU — S3* (IS) T«Sit 

hit-smt Lti&. ( 5 ) T«sii.sfli-ft*i. ft 

ilX-fl&ft (6 ) f*$i'L|.fb-^!|*)$r. »t-&ft (l*i|i 
if. &J1$H, 8Mfcffl) CD^TT'RJE WH--?>BUci) 

(0040) 
[ft8] 



teHKse ( l ) tntX**.**"} 

[00 37] $ 4> c. wiaf . — atas < i 5 ) x-m^ti 50 



( 

1 7 




n . An. An.&£V Are ( 1 ) tRtSftS: 

I 0 0 4 1. ) ±^+- Xi-Xi4{i.Ao^>J1^5r« 

[ 0 0 4 2 ] *»«Wfi3e*Tti, -M^nffira 
(- . t «, 1 «OK3tefiS#£**-r &SB3OTSr5l«a: 

•ft #l*<0 iBlSEAtJ «fc WOMBS . VF &Afc J: 

t&««M>5:*'«rr l> IE7L&Afijl/f «fc lf/*fctt«* 

Wilf. &^fc«ffl^5ft^lJo:E?U£A* 
fiii. !Elllilf«Wfi«J:t^/4fct4«^tt7JMl!. «7Mt 
««fl»«JMW^fctt'. fgftJg^IETL&AWtilBfc J: 

Z,Zt-/jK'Z&, Mk. JI^CioTfi, IBli£Atfti£ 

( •« ^sR-T ) <7)ffifiS iniitTli. 4 . IE 

emu. . -wflBSTA o t i> awntstr* r>xtx<. 

[ o () <1 3 ) ^sH«0^1l«Frl&*;«f Cfcv>T, — m 

i£it^T-(i?j^-C(i. ( 1 ) TmZixZtt&m 

ii. 'iiai-CttfflLTt'j:<. fc&^i*R0M§l/CiJ: 

KM) 4 4 J *3&Bfl«:fi«m#$&3fc*^0«J£i: LT 

{■i . mzmm-h < . M/itf , ( a > amy 

ii:ilri:Ai?i2i^,-'^fi/m^?i7^5:lil/ttSMm^ 



10) «fBB2 0 0 3-l 5 1 77 S 

1 S 

(01), ( B ) Bffi/jEfLaA«B*Ji/j63tli/H«5 

sbtf- ( m 2 ) , ( c ) ^my^mym^mxmmjw 
ymmmm? ms ) . ( d > affi/sbteJi/wtffiffi* 

? (04) ^rir'Wf-ac: $£>CJ±, SBfc 
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